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PROBLEM TO BE SOLVED: To prevent a crack from being produced in the groove bottom 
edge of a sipe by providing sub-sipes near the groove bottom edge of the sipe on 
the side wall of a block. 

SOLUTION: Each block 1 has a pair of (sub-sipes^ i) on the side wall along main groove 
12 such that they sandwich the groove bottom edge 2e of a sipe 2 from the both 
sides thereof. The sub-sipes 3 are open to the side wall of the block 1 at a 
specified depth and they ab sorb , relax and disperse the stress concentrating at the 
groove bottom edge 2e of a (sipej^) when the tire is running by changing the volume 
of the sub-sipes 3 themselves. Therefore, they can prevent a crack from being 
produced in the groove bottom edge 2e by the dispersion action of the stress like 
this. 
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BASIC-ABSTRACT: 

A winter pneumatic radial tire has a tread of block pattern with many blocks (1) 
bounded by circumferential grooves (12) and lateral grooves (13), and on each block 
(1), a lateral sipe (2) is provided almost parallel to the lateral groove (13) with 
both ends opening to the circumferential grooves (12) . A pair of subsidiary sipes 
(3) are provided on both side walls of the block (1) near the groove bottom (2e) of 
the opening sipe (2). Also claimed is that the distance (d) of the subsidiary sipe 
(3) from the sipe's bottom edge (2e) is 1/15 - 1/4 times the block length (L) , 
while its length (a) is 0.3-1.7 times the depth of the sipe (2). 

ADVANTAGE - Crack generation at bottom edges of the sipes is restricted. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the still more detailed radial-ply tire containing air suitable as a studless tire for 
heavy loading for winter about the radial-ply tire containing air for winter which has the block pattern which consists of a block 
which prepared SAIPU. 
[0002] 

[Description of the Prior Art] A tread side consists of block patterns, and SAIPU of the tire cross direction is prepared in the 
block, and the radial-ply tire containing air for winter called the so-called studless tire generates the driving force and damping 
force in a snow-and-ice road surface according to the edge effect of the SAIPU. 

[0003] However, especially, in the case of the tires for heavy loading for truck buses etc., in order that the studless tire with which 
SAIPU was prepared in the block might receive compressive force with a very big block, and the bending force, it was easy to 
concentrate stress (distorted) especially on the edge section, and there was a problem of the groove bottom of SAIPU of becoming 
easy to generate a crack in the groove bottom edge section by the stress concentration. Thus, if a crack occurs, since it will come 
to cause the deficit of a block with the growth, the edge effect by SAIPU mentioned above is no longer acquired. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention controls the crack generated in the groove bottom edge 
section of SAIPU, and is to offer the radial-ply tire containing air for winter endurance was made to improve, especially the 
radial-ply tire containing air for winter which has the endurance which was excellent as an object for heavy loading. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is characterized by preparing 
subSAIPU near the groove bottom edge section of said SAIPU in the side-attachment-wall side of said block in the pneumatic tire 
for winter which has the block pattern which consists of a block which prepared SAIPU so that opening might be carried out to a 
block lop face in a side-attachment-wall side. 

[0006] Thus, since subSAIPU was prepared in the side-attachment-wall side of a block near the groove bottom edge section of 
SAIPU which carries out opening, it can be made to be able to distribute by carrying out absorption relaxation of the stress which 
it is going to concentrate on a SAIPU groove bottom at the time of transit according to deformation of subSAIPU, and generating 
of a crack can be controlled. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained with reference to the operation gestalt shown in drawing. 
Drawing 1 shows the block pattern of the studless tire for heavy loading which is the operation gestalt of this invention. The 
direction shown by arrow-head E-E all over drawing is a tire hoop direction, and the block trains 14, 14, 15, and 15 of four trains 
are formed by forming many transverse grooves 13 which three major grooves 12 are formed in the front face of a tread 10 in the 
shape of zigzag in a tire hoop direction, and cross between a major groove 12 and shoulder edges crosswise [ tire ] between these 
major groove 12 comrades, respectively. 

[0008] Among these block trains, it is prepared in the block 1 of the block train 14 of tread central region 2 train so that SAIPU 2 
per may fall out crosswise [ tire ] at the major grooves 12 and 12 of both sides, and it is prepared in the block 1 of the block train 
1 5 of both shoulder side 2 train so that every three SAEPU 2 may fall out at a major groove 1 2 and the shoulder edge crosswise 
tire ]. 

[0009] In drawing, SAIPU 2 is formed crosswise [ tire ] in order to acquire the edge effect of driving force or damping force. 
However, you may make it put side by side SAIPU prolonged in a tire hoop direction to a part of block of the block train 1 5 
located in a shoulder a sake [ for the sideslip prevention at the time of revolution ]. Although especially the number of SAIPU 2 
prepared in the block 1 per piece is not limited, in order to maintain the rigidity of the small block after division, carrying out only 
to one like illustration is desirable, and it is good to carry out by at most three. 

[0010] SubSAIPU 3 of the pair which inserted this groove bottom edge section 2e into the side-attachment-wall side in alignment 
with a major groove 1 2 from right and left near the groove bottom edge section 2e of SAIPU 2 as shown in drawing 2 and 
drawing 3 is formed in each block 1 . Opening of subSAIPU 3 prepared near the groove bottom edge section 2e of SAIPU 2 is 
carried out to the side-attachment- wall side of block 1 in the fixed depth. When subSAIPU 3 the very thing carries out volume 
change of the stress (distorted) which it is going to concentrate on groove bottom edge section 2e of SAIPU 2 at the time of tire 
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transit, this subSAIPU 3 carries out absorption relaxation, and it is made to distribute it. Therefore, a crack can be prevented from 
being generated in groove bottom edge section 2e according to such a distributed operation of stress. 
[00 1 1 ] Thus, since absorption relaxation of the concentration of stress is carried out when self carries out volume change, 
subSAIPU 3 must be formed near [ where this stress concentration happens ] the groove bottom edge section 2e. It is good to 
make the minimum distance d from groove bottom edge section 2e to subSAIPU 3 less than into that 1/4 (less than L/4 [ namely, 
]) preferably to top-face die-length L of the block 1 corresponding to the side- attachment- wall side in which this subSAIPU 3 was 
formed. However, since it comes to produce a crack between subSAIPU 3 and groove bottom edge 2e even if too not much near, 
it is good to make it 1/15 as a minimum. Moreover, as for die-length a of subSAIPU 3, it is desirable to increase the 0.3 to 1 .7 
times [namely, (0.3-1 .7), h] to depth h of SAIPU 2. 

[001 2] SubSAIPU 3 does not necessarily need to prepare a Uichi Hidari pair to groove bottom edge section 2e of SAIPU 2, and 
may be only one side. Or you may make it prepare two or more pairs. Drawing 4 (A) - (D) shows the operation gestalt of 
subSAIPU 3, respectively. In drawing 4 (A), subSAIPU 3 of a right-and-left pair is made into a wave, and subSAIPU 3 of a Uichi 
Hidari pair is arranged in the shape of [ of "Ha H ] a character at drawing 4 (B), and subSAIPU 3 of two pairs of right and left is 
formed in drawing 4 (C). Since stress is reduced so that it keeps away from groove bottom edge section 2e, in connection with it, 
die length has been shortened about three far subSAIPU. 

[001 3] Drawing 4 (D) shows the case where the depth of the transverse groove 1 3 before and after block 1 differs. SubSAIPU 3 
arranged to groove bottom edge section 2e at the shallow transverse groove 13 side is made longer than subSAIPU 3 arranged at 
the deep opposite transverse groove 13 side. The direction of distortion generated in the shallow transverse groove 13 side is 
because the distorted twist generated in the deep transverse groove 1 3 side is also large. 

[0014] Moreover, the thing smooth as much as possible of the configuration of the groove bottom of subSAIPU 3 is desirable, 
and it is desirable that it is what makes good the mold-release characteristic from metal mold. SubSAIPU 3 shown in drawing 3 
does not advance inside the crosswise both ends of block 1 , and has become tire radial straight line-like from such a viewpoint 
However, even if it is advancing inside the crosswise both ends of block 1 , like drawing 5 (A) - (Cj, the depth is shallow, and if a 
groove bottom is smoothed, it will not interfere. 

[001 5] Moreover, it is desirable to form so that it may separate from SAIPU 2 as the direction (cross direction of a block) of the 
depth of this subSAIPU 3 goes to the back from a side-attachment- wall side like drawing 6 . As an aperture include angle theta to 
the direction of SAIPU 2 of this depth direction, it is good to make it 0 degree - 60 degrees. 
[0016] 

[Example] 1 1 / 70R22.5, and a tread pattern conventionally which set [ tire size / the block pattern of drawing 1 , and tire hoop 
direction die-length L of a block ] the depth of 2 1 mm and SAIPU as 1 0.5mm for the depth of 22mm, a major groove, and a 
transverse groove A tire, this invention lire from which die-length a prepared subSAIPU of a pair with a maximum depth of 3mm 
in the location with a distance of d= 4mm by 1 1mm in the tire at the right-and-left both sides of the groove bottom edge section of 
SAIPU, respectively conventionally [ this ] was manufactured, respectively. 

[00 1 7] Every three 1 Ot trucks were equipped with these two kinds of studless tires for heavy loading, and after running every 
20,000km, respectively, the situation of the SAIPU groove bottom section was investigated. Consequently, with the tire, many 
cracks were generated in the SAIPU groove bottom section, and a part of blocks were conventionally missing. However, into this 
invention tire, neither a crack nor a block chip was generated at the SAIPU groove bottom section. 
[0018] 

[Effect of the Invention] Since subSAIPU was prepared in the side-attachment-wall side of a block near the groove bottom edge 
section of SAIPU which carries out opening according to this invention as mentioned above, when subSAIPU deforms the stress 
which it is going to concentrate on the groove bottom edge section of SAIPU at the time of transit, in order to carry out absorption 
relaxation, generating of a crack is controlled, and it can have the outstanding endurance. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The radial-ply tire containing air for winter which prepared subSAIPU in the pneumatic tire for winter which has the 
block pattern which consists of a block which prepared SAIPU so that opening might be carried out to a block top face in a 
side-attachment-wall side near the groove bottom edge section of said SAIPU in the side-attachment-wall side of said block. 
[Claim 2] The radial-ply tire containing air according to claim 1 for winter which prepared at least one pair of said subSAIPU 
near the groove bottom edge section of said SAIPU so that this groove bottom edge section might be inserted from right-and-left 
both sides. 

[Claim 3] The radial-ply tire containing air according to claim 1 or 2 for winter which is a studless tire for heavy loading. 



[Translation done.] 
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